. Fourier transform infrared (FTIR) spectra of (a) oleate-capped UCNPs, (b) ligandfree UCNPs, (c) UCNPs-CPZ, (d) UCNPs-CPZ-PVP, (e) CPZ and (f) PVP. The intensities of the original asymmetric and symmetric stretching vibrations of methylene (-CH 2 -) in the long alkyl chain peaking at 2923 and 2862 cm -1 in the ligand-free UCNPs were markedly weakened, reconfirming the successful removal of oleate ligands from the surface of oleate-capped UCNPs. Two IR bands centered at 1089 and 729 cm -1 were observed for UCNPs-CPZ, which were attributed to the stretching vibrations of the phthalocyanine aromatic ring and the C-H groups on the phthalocyanine aromatic ring of CPZ. Besides, two bands were also observed at 1436 and 1284 cm -1 for UCNPs-CPZ-PVP, which were attributed to the vibrations of the C-N bond and C-H bond of PVP. Figure S3 . ζ-potentials of the ligand-free UCNPs, UCNPs-CPZ and UCNPs-CPZ-PVP obtained from DLS measurement at pH 6.5. After loading CPZ, the ζ-potentials of UCNPs changed from +29.4 to +10.2 mV, suggesting a successful conjugation of CPZ to UCNPs. ζ-potentials was subsequently increased (+16.9 mV) after coating with PVP, indicating the successful decoration of PVP to the surface of UCNPs-CPZ. 
